Effect of swimming training on cardiac function and myosin ATPase activity in SHR.
Male spontaneously hypertensive rats (SHR) and Wistar-Kyoto normotensive rats (WKY) were subjected to swimming training 6 times/wk, commencing at 4 wk of age, to determine whether this type of endurance exercise might alter contractile proteins and cardiac function in young adult SHR. The total duration of exercise was 190 h. Myofibrillar adenosinetriphosphatase (ATPase) activity was assayed at various free [Ca2+] ranging from 10(-7) to 10(-5) M. Ca2+-stimulated ATPase activity of actomyosin and purified myosin was determined at various Ca2+ concentrations both in the low and high ionic strength buffers. Actin-activated myosin ATPase activity of purified myosin was assayed at several concentrations of actin purified from rabbit skeletal muscle. Under all these conditions the contractile protein ATPase activity was comparable between trained and untrained WKY and SHR. Analysis of myosin isoenzymes on pyrophosphate gels showed a single band corresponding to V1 isoenzyme, and there were no differences between swimming-trained and nontrained WKY and SHR. Ventricular performance was assessed by measuring cardiac output and stroke volume after rapid intravenous volume overloading. Both cardiac index and stroke index were comparable in nontrained WKY and SHR but were significantly increased in the trained groups compared with their respective nontrained controls. These results suggest that myosin ATPase activity and distribution of myosin isoenzymes are not altered in the moderately hypertrophied left ventricle whether the hypertrophy is due to genetic hypertension (SHR) or to exercise training (trained WKY). Moreover, the data indicate that SHR, despite the persistence of a pressure overload, undergo similar increases in left ventricular mass and peak cardiac index after training, as do normotensive WKY.